Hydropower generation represents an important contribution to meeting the challenges of today's increasing world energy needs. It uses about 44% of water in Europe, and it is the main user of water in most OECD countries. However, in most cases, the energy sector is not a water consumer.
INTRODUCTION
Water is a central element for the existence of all who reside on our planet. From an environmental point of view, water represents the link between the atmosphere, the ocean, the surface of the Earth and the subsoil, between inanimate and living beings, and between nature and humans. From the point of view of society, water has been, is and will be a basic and irreplaceable component of socio-economic activities, agricultural and industrial production, energy generation, as a mean of transportation, among others.
In the coming years, as a consequence of climate change the reduction of water availability is expected, and this reduced water availability will have an impact on hydropower production, at least in Mediterranean areas (Pereira-Cardenal et al. ) , requiring more efficient use of scarce water resources. The use of burning fossil fuels as a source of energy should be replaced, little by little, by renewable energy sources. As noted by Lehner et al. () 'electricity generation from hydropower makes a substantial contribution to meeting today's increasing world electricity demands'. In this sense, hydropower production represents a renewable source of energy, which returns the total amount of water used. Moreover, hydropower plants (HPP) can start and stop when energy is required in only a few seconds. Some HPP can concentrate their daily pro-In this work, we analyse the main hydropower features and its production within the SEEA-W. We pay special attention to the significance of this source of energy in stressed river basins such as the Jucar River Basin in Spain. In systems like this, the hydropower sector only turbines the water releases for other water uses located downstream. Moreover, HPP can turbine water in cyclical systems, pumping and turbining the same volume of water several times in one day, as in the case of energy storage stations. As results show, the inclusion of water abstracted by the energy sector can distort water balances, since the volume abstracted is often larger than the rest of the uses in the river basin.
STUDY AREA AND DATA
Spain has a high hydroelectric tradition, developed over more than a century. Within renewable energy, hydropower is the most established and with the higher degree of maturity, thanks to the terrain orography and to the existence of a large number of dams. In Spain there is a total storage capacity of 55,000 hm 3 , of which 40% of this capacity corresponds to hydroelectric dams, one of the highest proportions in Europe and in the world. In 2015, the contribution of hydropower to the national electricity power accounted for 10% (IEA ). It was the fourth in production technology, behind nuclear (21%), wind (18%) and coal (20%).
The Jucar River Basin district is located in Spain, in the East of the Iberian Peninsula (Figure 1 ). It is composed of nine water exploitation systems.
Physically, the Jucar River Basin district is described as an interior mountainous zone, with spots at high altitude and a coastal zone composed of plains. The average precipitation is 510 mm/year, presenting a high spatial variability, and the average temperature is 13.6 C. Average natural resources reach 2,929 hm 3 /year, which represents the top limit of the renewable resources of the basin. The total population depending on the Jucar River Basin district represents a water demand of 502 hm 3 /year and the water demand for irrigated agriculture reaches 2,560 hm 3 /year. The supply to urban areas comes mainly from wells and springs, although the main metropolitan areas, such as Albacete, Sagunto and Valencia, use surface/dammed water.
As is shown in Figure 2 , comparing the total streamflows with the water demand for urban and agrarian use during an average hydrological year demonstrates that consumptive uses and water resources are not synchronized in time.
Water demands are concentrated in harvest months; however, natural resources are slightly higher during the winter and go down in summer. It is noteworthy that natural resources are not reduced dramatically in summer months due to the strong interaction between surface water and groundwater. Thus, joint management of surface and groundwater is carried out by the river basin authority in charge of water management (Pedro-Monzonís et al. b).
Using the values of total water demands (3,062 hm Turning to the hydropower sector in Jucar River Basin District, there are many HPPs, but most of them are small, being the reason why we will focus only on the most important HPPs, which are located in the Jucar Water Exploitation System. Only three of them are available to drive the production, and only one is able to store energy.
These four HPPs are the largest in terms of power installed. In relation to hydropower modelling, it is included in the water balance model through the incorporation of the data related to the maximum turbinable flow, along with its operating rules that reflect in which conditions hydropower users can exploit the system's water resources. In our case study, HPPs cannot release water from reservoirs; they only can exploit the circulating flow that is released for other purposes. Moreover, among the data required to model HPPs, there is the minimum previously established flow that cannot be turbined and it is supposed to flow through the river in order to minimize the environmental impacts of hydropower. The water balance model also utilizes gross head data and the plant efficiency data to calculate energy production results. These results can then be used in the economic balance step together with an estimated energy price in order to obtain economic outcomes.
RESULTS AND DISCUSSION
The physical use table and the physical supply table within 7.b Losses in distribution not because of leakages returns into the environment, the highest returns come from hydropower production, which are practically equal to its abstractions.
If we focus on hydropower production, these data could be difficult to understand, because the same volume of water goes through many hydropower installations. This fact has been highlighted by Dimova et al. () , as HPP in Vit River Basin are situated in cascade, thus the same volume of water is accounted several times. As we observe in the scheme of the hydropower production in Jucar River Basin presented in Figure 3 , water flows through three HPPs with reservoirs upstream and downstream; and flows up and down in the pumping station, daily. This fact also may be considered as a weakness of the model, due to the models run at monthly scale and they do not reflect the issue of water moving through the pumped storage facility daily or even hourly.
In connection with hydropower abstractions, the values presented in the tables represent the result of a water allocation model, which might overestimate the hydropower production (which is 1,131 MW for the average year) as it considers that HPPs are operating 24 hours a day. Moreover, the values of hydropower abstractions mislead the main uses of water in the district. As remarked by This situation is further complicated when we try to build the hybrid tables, since there is a relevant difference depending on the type of HPP considered. In this sense,
we distinguish between three types of stations.
1. Run-of-river stations: they extract the potential energy from water while water flows throw the river.
2. Reservoir stations: they need one reservoir in order to regulate water on an hourly scale allowing the station to concentrate the production in the best hours within the day. 
CONCLUSIONS
The main target of this paper was to analyse hydropower generation in stressed river basins within the System of Environmental-Economic Accounting for Water approach.
With this paper the authors have tried to demonstrate that filling the SEEA-W tables needs a significant degree of knowledge about the environment and the economy and the flows between them.
As we have seen, the SEEA-W approach exemplifies a powerful device for describing the water cycle, and improv- In general, the most widely used approach for building SEEA-W tables is the use of hydrological and water management models, which are able to generate the huge amount of required data regarding the different components of the water cycle that cannot be obtained by monitoring and to include the numerous water management alternatives in a river basin.
Regarding hydropower production, there are some key issues that should be better considered. Firstly, the inclusion of water abstracted by the energy sector can distort water balances, since the volume abstracted is often larger than the rest of the uses in the river basin. This aspect is also remarkable when we analyse the abstraction of soil water for rainfed agriculture. Both values mask the level of stress suffered by the system, since reused water and transfers from other territories are unnoticed. Secondly, the volume of water used for energy production is accounted several times due to HPP being placed each one next to the other.
Thirdly, depending on the type of hydropower station (runof-river, reservoir or pumped storage station) the management of the system may be affected by the production of hydroelectricity. The fourth question is the time scale of the analysis, since it has been proved that the inclusion of hydropower production requires the use of daily or even hourly models. Finally, regarding the water scarcity conditions of the case study, it is required to emphasise the competition of hydropower production, not only with the rest of the users of the system, but also with environmental requirements, which are not considered in SEEA-W approach. This information is useful for decision makers to introduce these methodological decisions to guarantee consistency and comparability of the results.
